	Types of significance tests:


	

	There are two general classes of significance tests. 
1)   Parametric
2)   Non-parametric
Parametric tests : Parametric tests are more powerful because their data are derived from interval & ratio measurements. Non-parametric tests are used to test hypotheses with nominal and ordinal data. 

Assumptions for Parametric tests: 
1. The observations must be independent.
2. The observations should be drawn from normally distributed populations.
3. These populations should have equal variances.
4. The measurement scales should be at least interval.

The normality of distribution may be checked in several ways. e.g. measures of location, shape, & spread for preliminary analysis. Another diagnostic tool is normal probability plot. In addition two separate tests of the hypothesis that the data came from normal distributions are rejected at significance level of less than .01.
To check another assumption say one of equal variance a spread-and-level plot would be appropriate. Stata statistical software provides all these diagnostic tools for checking assumptions.
Non-parametric tests : Non-parametric tests have fewer and less stringent assumptions. They do not specify normally distributed population or homogeneity of variance. Non-parametric tests are the only one usable with nominal data. They are the only technically correct tests to use with ordinal data. Non-parametric tests may also be used for interval & ratio data.
How to select a test?  In attempting to choose a particular significance test, the researcher should consider at least three questions.
1. Does the sample involve one sample, two sample, or k samples?
2. If two samples or k samples are involved, are the individual cases independent or related?
3. Is the measurement scale nominal, ordinal, interval, or ratio?
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TYPE I AND TYPE II ERRORS

Even in the best research project, there is always a possibility (hopefully a small one) that the researcher will make a mistake regarding the relationship between the two variables. There are two possible mistakes or errors. 

 
The first is called a Type I error. This occurs when the researcher assumes that a relationship exists when in fact the evidence is that it does not. In a Type I error, the researcher should accept the null hypothesis and reject the research hypothesis, but the opposite occurs. The probability of committing a Type I error is called alpha. 

    
The second is called a Type II error. This occurs when the researcher assumes that a relationship does not exist when in fact the evidence is that it does. In a Type II error, the researcher should reject the null hypothesis and accept the research hypothesis, but the opposite occurs. The probability of committing a Type II error is called beta. 

Generally, reducing the possibility of committing a Type I error increases the possibility of committing a Type II error and vice versa, reducing the possibility of committing a Type II error increases the possibility of committing a Type I error. 

    
Researchers generally try to minimize Type I errors, because when a researcher assumes a relationship exists when one really does not, things may be worse off than before. In Type II errors, the researcher misses an opportunity to confirm that a relationship exists, but is no worse off than before. 

In this example, which type of error would you prefer to commit? 

Research Hypothesis: El Nino has reduced crop yields in County X, making it eligible for government disaster relief. 

Null Hypothesis: El Nino has not reduced crop yields in County X, making it ineligible for government disaster relief.  If a Type I error is committed, then the County is assumed to be eligible for disaster relief, when it really is not (the null hypothesis should be accepted, but it is rejected). The government may be spending disaster relief funds when it should not, and taxes may be raised.  If a Type II error is committed, then the County is assumed to be ineligible for disaster relief, when it really is eligible (the null hypothesis should be accepted, but it is rejected). The government may not spend disaster relief funds when it should, and farmers may go into bankruptcy. 

In this example, which type of error would you prefer to commit? 

Research Hypothesis: The new drug is better at treating heart attacks than the old drug 

Null Hypothesis: The new drug is no better at treating heart attacks than the old drug 

If a Type I error is committed, then the new drug is assumed to be better when it really is not (the null hypothesis should be accepted, but it is rejected). People may be treated with the new drug, when they would have been better off with the old one. 

If a Type II error is committed, then the new drug is assumed to be no better when it really is better (the null hypothesis should be rejected, but it is accepted). People may not be treated with the new drug, although they would be better off than with the old one.
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